We have determined abundances of Li, Rb, and Sr in AC-E using isotope-dilution Mass-spectrometery. The well characterized rock standards W-E and BCR-1 were also analyzed in order to monitor the procedure. AC-E, a microgranite from Ailsa Craig Island (Harrison et al 1987, Potts and Holbrbok 1987) in southwest Scotland,is being characterized for use as an international reference standard.
Introduction
The Ailsa Craig (.AC-E) microgranite was proposed as a reference material for trace elements by P.J. Potts (1983) . This proposal initiated investigations and analyses by various methods and at numerous international laboratories. Resulting data was compiled by Govindaraju (1987) . As a contribution to this data base, we have used stable isotope dilution mass spectroscopy to analyze for Li, Rb, and Sr in AC-E. BCR-1 and W-E were used as standards and analyzed along with AC-E. 
Procedure
A three mL solution of the composite spike, was added to the weighed sample in a Teflon* evaporating dish. Then 20 mL of hydrofluoric (HF) acid and 1 mL of perchloric acid (HCIO^) were added. The mixture was heated slowly, fumed, evaporated to dryness, and cooled. Fifteen mL of EM hydrochloric acid (HC1) were added and heated in order to dissolve the residue. The solution was then transferred to a small uncovered bomb and evaporated to dryness. Two mL of EM HC1 were added to the residue, the bomb was covered, heated for one hour, then cooled. The cooled solution was passed through an ion exchange column and eluted, initially with EN HC1 then with 6N HC1. Separate fractions were collected for Li; Rb; Sr; Lu; and the rare earthsjhowever, only Li, Rb, and Sr are discussed in this manuscript. The eluted fractions were collected in polypropylene beakers, and evaporated to dryness on a steam bath. The beakers were then covered with Parafilm* for storage. Two hundred microliters of EM HC1 were added to each fraction in order to dissolve the sample. About E5 uL of this solution were loaded onto each of the two side filaments of a triple rhenium filament source and evaporated to dryness.
The sample was then run on the mass spectrometer. A minimum of three runs, each consisting of about 10 scanning sets of mass spectra, were made for each element. Data was collected for masses 6 and 7 for Li; 85 and 87 for Rb; and 84-, 86, 87, and 88 for Sr . A single scanning set for an element consists of a spectra being scanned (by varying the magnetic field current) from low mass to high mass then from high mass back down to the low mass. The temperature of the filaments was increased'for each run by varying filament current. The concentrations of Li, Rb , and Sr in each Sample were calculated (Philpotts 1991) using appropriate isotopic compositions and concentrations. The mean values and standard deviations were calculated for each run, and the averages and standard deviations (Tables 1,E,3) were calculated from all the run means. All results not within two standard deviations of the mean were dropped and a new mean (preferred mean) was calculated. The working results for Li, Rb , and Sr for AC-E were calculated from reported data compiled by K. Govindaraju (1987) X to isotope Y
Calculations
The following definitions are used E denotes element X = Isotope X Y = Isotope Y R = ratio of isotope n denotes sample B denotes spike N = micrograms of B = micrograms of ('/. x E) n = */. weight ( /. YE)r, = */. weight */. weight */. weight in the equations. n C/. X E) S = (*/. YE) s = normal element E in sampLe (to be determined) spike element E added to the sample (known) abundance of isotope X in normal element E abundance of isotope Y in normal element E abundance of isotope X in spike abundance of isotope Y in spike
The measured ratio of isotope X to isotope Y is given by eq. 1 peak height isotope X -background at isotope X scale factor X 1) R = peak height isotope Y -background at isotope Y scale factor Y The scale factors include any correction factors. If the isotopes represent a single element and there are no additional correction factors (eg. mass fractionation) then
Since the quantities of each isotope of an element varies, their ion current will vary. By varing the resistance to the input current for each isotope the recorder scale will change (White 1968). 3) N/S can be solved for from eq . 2.
The micrograms N of element E in the sample is the only unknown in eq . 3
Solving eq . 3 for N, (% X E) -R * <'/,Y E) R * <*/«V E) n -<*/. X E) n * s = total ug of E N in ug -blank in ug 5) ppm of E in sample = ---Ult . sample in grams
Results
/ _ . The results of the analyses for Li, Rb , and Sr in W-2, BCR-1, and AC-E are listed in Tables 1, E , and 3, respectively. The values for Li, Rb, and Sr in a single blank analysis are listed in Table 3 . The standard deviation are counting errors only. The values found for Li in W-E, BCR-1, and AC-E were 9. IE ppm, 13.E ppm, and 94.9 ppm, respectively. They are within the range of the recomended values (Flanagan 19B4, Gladney et al 1990 , Flanagan 1976 , Govindaraju 1987 .), of 9.56 ± 0.54 ppm, IE.9 + 0.4 ppm, and 95.8 + 4.4 ppm, respectively. The values found for Rb in W-E, BCR-1, and AC-E were 19.6 ppm, 46.9 ppm, and 146 ppm, respectively; the recomended values are 20.9 + 1.1 ppm, 47.E + 0.6 ppm, and 152 + 6 ppm, respectively. The Rb value for AC-E is within E standard deviations of the recomended value The Sr values for W-E, BCR-1, and AC-E were E07 ppm, 319 ppm, and 1.B1 ppm, respectively. The Sr recomended values are 19E + 3 ppm, 330 + 5 ppm, and 3+1 ppm, respectively. The Sr value for BCR-1 is at the lower boundary of twice the standard deviation.The recomended value for Sr in AC-E which had been calculated from 61 analyses varied from 1 ppm to 13 ppm (Govindaraju, 1987) , and as a result, the recomended value may not be valid due to sample inhomogenity. The value for Sr in AC-E is within E standard deviations of the recomended value. Govindaraju, 1987 . Instead of using the median value given, statistical calculations were made on the data given. All values greater then two standard deviations were dropped.
